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ABSTRACT
OBJECTIVE: To evaluate the physical inactivity-related inpatient costs of 
chronic non-communicable diseases.
METHODS: This study used data from 2013, from Brazilian Unified Health 
System, regarding inpatient numbers and costs due to malignant colon 
and breast neoplasms, cerebrovascular diseases, ischemic heart diseases, 
hypertension, diabetes, and osteoporosis. In order to calculate the share physical 
inactivity represents in that, the physical inactivity-related risks, which apply to 
each disease, were considered, and physical inactivity prevalence during leisure 
activities was obtained from Pesquisa Nacional por Amostra de Domicílio 
(Brazil’s National Household Sample Survey). The analysis was stratified by 
genders and residing country regions of subjects who were 40 years or older. 
The physical inactivity-related hospitalization cost regarding each cause was 
multiplied by the respective share it regarded to.
RESULTS: In 2013, 974,641 patients were admitted due to seven different 
causes in Brazil, which represented a high cost. South region was found 
to have the highest patient admission rate in most studied causes. The 
highest prevalences for physical inactivity were observed in North and 
Northeast regions. The highest inactivity-related share in men was found for 
osteoporosis in all regions (≈ 35.0%), whereas diabetes was found to have 
a higher share regarding inactivity in women (33.0% to 37.0% variation 
in the regions). Ischemic heart diseases accounted for the highest total 
costs that could be linked to physical inactivity in all regions and for both 
genders, being followed by cerebrovascular diseases. Approximately 15.0% 
of inpatient costs from Brazilian Unified Health System were connected to 
physical inactivity.
CONCLUSIONS: Physical inactivity significantly impacts the number of 
patient admissions due to the evaluated causes and through their resulting 
costs, with different genders and country regions representing different shares.
DESCRIPTORS: Sedentary Lifestyle. Chronic Disease. Sickness 
Impact Profile. Hospitalization, economics. Unified Health System. 
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Chronic non-communicable diseases became health care 
priorities due to their impact in morbidity and mortality 
and in the health care-related costs. Such disease burden 
is primarily felt in medium or low-income countries.7 
In 2007, around 70.0% of deaths in Brazil were linked 
to chronic non-communicable diseases, considering the 
most prevalent morbidity causes in Brazil.17
As a consequence, such diseases are responsible for 
increased expenditures by Brazilian Unified Health 
System (SUS). According to data from the Ministry 
of Health, among the expenditures with Hospital 
Admission Authorizations (except births) in 2005, 
58.0% of them concerned chronic diseases.4
Even though there is a relevant genetic component in 
the determination of those diseases, most of them can 
be prevented through life style changes, such as prac-
tice of physical activity.2 Nevertheless, even though the 
benefits from that practice are widely established in the 
literature,2 a low percentage of physically-active adults 
is observed in Brazil.a A population survey with adult 
men and women from all capitals in Brazil, in 2012, 
showed that 33.5% of the adult population reached the 
recommended physical activity level. Another study 
pointed out that 10.5% of Brazilian subjects over 15 
years of age or older, in 2008, were considered to be 
active during leisure activities.11
Lee et al12 evaluated the effects from physical inactivity in 
the burdens of chronic non-communicable diseases world-
wide, and they approximately found a 6.0% disease burden 
for coronary heart disease, 7.0% for type 2 diabetes, 10.0% 
for breast cancer, and 10.0% for colon cancer. The same 
study found that over 533,000 and 1.3 million deaths 
could be avoided should physical inactivity be reduced 
by 10.0% or 25.0%, respectively. Other studies show the 
benefits from reducing physical inactivity in the financial 
costs which are related to health care.
This study aimed to evaluate the physical inactivity-related 
inpatient costs of chronic non-communicable diseases.
METHODS
This consists of a descriptive study, which was 
conducted based on secondary data. This study used 
data from 2013, from SUS, regarding inpatient costs 
due to cancer, circulatory system diseases, diabetes, 
and osteoporosis. Regarding cancer, inpatient data 
and their respective costs were extracted, regarding 
malignant breast and colon neoplasms. Regarding the 
circulatory system, the data were separately obtained 
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for cerebrovascular diseases, ischemic heart diseases, 
and hypertension.
Inpatient data and costs were obtained from 
Departamento de Informática do SUS (DATASUS – SUS’ 
Information Technology Department). The total 
number of 40-year or older inpatients and their total 
costs were identified by ages and regions of residence 
in Brazil (North, Northeast, Southeast, South, and 
Midwest). The data for studied causes were extracted 
from DATASUS, according to the latest International 
Statistical Classification of Diseases and Related Health 
Problems 10th Revision (ICD-10). Regarding chapter II 
of ICD-10, information extracted concerned informa-
tion on malignant colon neoplasms and malignant breast 
neoplasms. Regarding circulatory system diseases 
(chapter IX), information regarding ‘cerebrovascular 
diseases’ was extracted based on the causes for intra-
cerebral hemorrhaging, cerebral infarction, cerebrovas-
cular accidents that are not specified as hemorrhagic 
or ischemic, and other cerebrovascular diseases. Data 
were extracted regarding acute myocardial infarctions, 
other ischemic heart diseases, atherosclerosis, and heart 
failure for ischemic heart diseases.
The data on hypertension were extracted from cause 
primary hypertension. The inpatient data regarding 
diabetes mellitus (chapter IV) and osteoporosis (chapter 
XII) were also analyzed.
An inactivity-related fraction (IRF) was used. It aimed 
to identify the percentage reduction in the incidence of 
the disease in case patients were physically active. The 
inactivity-related fraction was calculated through the 
use of the following formula (p = exposure prevalence; 
RR - exposure-related relative risk):
IRF = 
p * (RR - 1)
p * (RR - 1) + 1
The RR for each of the seven hospital admission causes 
were separately obtained for men and women, from recent 
meta-analyses (Table 1). The choice of the related relative 
risks (RR) is justified through the use of some of them in 
a recent study published by Lee et al12 and through the 
availability of results that had been adjusted to known 
confounding factors in good methodological qualify 
and scientific impact articles. The study by Wolin et al,19 
who respectively found RR of 1.32 e 1.27 for men and 
women, was used as a frame of reference for malignant 
colon neoplasms. The analysis of costs related to malig-
nant breast neoplasms was only conducted for women, 
with an RR of 1.33 for calculating IRF, according to 
Monninkhof et al.15 For circulatory system diseases, we 
a Ministério da Saúde, Secretaria de Vigilância em Saúde, Departamento de Vigilância de Doenças e Agravos não Transmissíveis e Promoção 
de Saúde. VIGITEL Brasil 2012: vigilância de fatores de risco e proteção para doenças crônicas por inquérito telefônico. Brasília (DF); 2013 
[cited 2015 Apr 29]. Available from: http://bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_2012.pdf 
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used the relative risks that were found by Li and Siegrist13 
for cerebrovascular and ischemic heart diseases, the RR 
of 1.37 and 1.12 for cerebrovascular diseases and the 
RR of 1.18 and 1.28 for Ischemic heart diseases, respec-
tively for men and women. The RR of physical inac-
tivity regarding arterial hypertension was obtained from 
Huai et al,8 which described an inactivity-related RR 
of 1.12 in a single analysis including men and women. 
Values of 1.30 and 1.72 were respectively used for men 
and women regarding diabetes (Jeon et al9). The RR of 
1.82 and 1.61 were used to respectively calculate IRF for 
femoral fractures for men and women, as described by 
Moayyeri14 regarding osteoporosis.
The estimated presence of physical inactivity was 
obtained through data from Pesquisa Nacional por 
Amostra de Domicílio (PNAD – Brazil’s National 
Household Sample Survey) of 2008.b The presence 
of physical inactivity during leisure activities (i.e., 
no physical inactivity during leisure activities from 
subjects who are 40 years or older) was obtained sepa-
rately according to regions and genders. The estimated 
prevalences were obtained by considering the effect 
from the experiment design. The svy command was 
used in Stata statistical software package, version 12.0.
Data from PNAD 2008 were used,b considering the 
leisure domain, once most most analyzed studies 
regarding extraction of RR values only used recre-
ational physical activity a factor of exposure. A more 
conservative measurement was adopted, considering 
physical inactivity as the failure to perform any physical 
activity during leisure periods, disregarding subjects’ 
not meeting the minimum recommended period of 
30 minutes a day. The use of that classification from 
PNAD,b is justified because of the nation-wide avail-
ability of its probability sampling data. That was only 
possible through this investigation.
The hospital admission rates for each of the seven studied 
causes were calculated per individual regions. The 
denominator was the last estimate that was made avail-
able by Brazilian Institute of Geography and Statistics 
(IBGE)c regarding individual genders and age ranges in 
the population, from July 1, 2012. Those data were used 
due to the need for identifying subjects from both genders 
who were 40 years or older according to their regions of 
residence, which was not possible with the estimate that 
had been published for 2013. The percentage share of 
IRF for each admission cause was obtained in a stratified 
manner, according to genders and regions. The costs with 
hospital admissions for each physical inactivity-related 
cause were multiplied by their respective IRF values.
RESULTS
In 2003, 974,641 patients were admitted due to chronic 
diseases that were evaluated in adults who were 
40 years or older in Brazil. Those admissions had a cost 
of R$1,848,627,410.03 (US$695.6 million)d to SUS.
South region was observed to have the highest admis-
sion rate for five of the analyzed diseases (colon and 
breast neoplasms, cerebrovascular and ischemic heart 
diseases, and osteoporosis) (Figure 1). North region 
was observed to lead the hospital admission rate for 
diabetes and hypertension (287.5 and 221.3 hospital 
admissions/100,000 inhabitants, respectively). Among 
evaluated morbidities, the highest hospital admission 
rates were observed for ischemic heart diseases in all 
regions, with a higher rate in South region and a lower 
on in Brazil’s North region.
The highest prevalence for physical inactivity during 
leisure periods was observed in North and Northeast 
regions, and the lowest one was found to be in South 
region, for both genders (Table 1). Osteoporosis was 
the cause with the highest physical inactivity-related 
fraction in men for all regions (around 35.0%), followed 
by cerebrovascular diseases. Diabetes was the cause 
with the highest physical inactivity-related fraction in 
women. The pattern was similar for this group in all 
regions, from 33.0% (South region) to 37.0% (North 
region) of diabetes-related hospital admissions being 
linked to physical inactivity.
Ischemic heart diseases accounted for the highest total 
cost volume that could be linked to physical inac-
tivity in all analyzed regions and for both genders, 
being followed by cerebrovascular diseases (Tables 2 
and 3). The highest physical-inactivity related inpa-
tient cost, when ischemic heart diseases are analyzed, 
was found for Southeast region (R$43,267,131.09 
and R$39,273,314.16 – approximately US$16.3 and 
US$14.7 million dollars – for men and women, respec-
tively). Over 20.0% of hospital admissions costs from 
cerebrovascular diseases in men were linked to phys-
ical inactivity – in turn, they accounted for around 
8.0% in women.
For men, R$1,023,797,515.60 (US$2,720,946,657.21) 
were spent with hospital admissions due to those diseases. 
Among those, R$141,872,521.76 (US$377,054,601.08) 
were linked to physical inactivity (14.0%). The total 
cost for female inpatients was R$824,829,894.43 
(US$2,192,150,410.43) – 16.2% of that amount was 
linked to physical inactivity (Figure 2).
b Instituto Brasileiro de Geografia e Estatística. Pesquisa Nacional por Amostra de Domicílios. Rio de Janeiro (RJ); 2008. [cited 2015 Aug 3]. 
Available from: http://www.ibge.gov.br/home/estatistica/populacao/trabalhoerendimento/pnad2008/brasilpnad2008.pdf 
c Instituto Brasileiro de Geografia e Estatística. Estimativas populacionais para os municípios brasileiros em 1/7/2012. [cited 2015 Aug 3]. 
Available from: http://www.ibge.gov.br/home/estatistica/populacao/estimativa2012/default.shtm
d Exchange rate for conversion in American dollars: R$2.6577 as of December 31, 2014. [cited 2015 Aug 3]. Available from: http://
pt.exchange-rates.org/Rate/USD/BRL/31-12-2014
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DISCUSSION
Out of total hospital admissions at SUS in 2013, 15.0% 
of them were linked to physical inactivity, which 
led to a total estimated cost of R$275,646,877.64 
(US$732,586,706.70). Hospital admissions due to 
osteoporosis were the ones with the highest phys-
ical inactivity-related fraction in all regions of the 
country (approximately 40.0%) for men; for women, 
diabetes-related admissions accounted for the highest 
fraction (approximately 35.0%). Besides that, ischemic 
heart diseases accounted for the highest total share of 
the total cost of hospital admissions that could be linked 
to physical inactivity for both genders and in all regions.
Studies on the economic impact of risk factors in 
Brazil’s public health care service are scarce. A study 
that was conducted by Pinto and Ugá16 in 2005 found 
that the smoking-related costs of hospital admissions 
due to ischemic heart diseases and cerebrovascular 
diseases respectively made up for shares of approx-
imately 20.0% and 22.0% of total costs for those 
diseases. In this study, the percentage of physical 
inactivity-related costs of hospital admissions due to 
both diseases was approximately 15.0%.
Sichieri et al18 analyzed the overweight and 
obesity-related hospital admission costs in 20 to 
60-year old patients in 2001, and they observed that 
diabetes-related admissions had the highest overweight 
and obesity-related fractions (39.0% and 34.0%, respec-
tively). In this study, 26.6% diabetes-related hospital 
admissions were linked to physical inactivity.
Bielemann et al3 estimated that costs could be reduced 
if inpatients suffering from circulatory system diseases 
and diabetes were encouraged to practice physical 
activity – Pelotas, RS, Southern Brazil, 2007. There 
would be a 50.0% economic impact from the reduction 
in inpatient costs due to circulatory system diseases, 
and a 13.0% one in diabetes-related hospital admission 
costs if the whole population became physically active.
A study by Rezende et al6 evaluated the physical 
inactivity impact on morbidity and mortality rates 
due to four chronic non-communicable diseases 
(cardiovascular diseases, type 2 diabetes, breast cancer, 
colon cancer) in Brazil, and found that physical inac-
tivity accounted for 3.0% to 5.0% of the incidence rates 
of those diseases, and for 5.3% of mortality rates due 
to all causes. Such results reinforce the role of physical 
inactivity as an important risk factor, causing a signifi-
cant impact in the burden from chronic diseases.6
Studies have documented a significant economic 
impact from physical inactivity in health care systems 
worldwide. A study that was conducted in Canada 
found that 2.5% of total medical expenses with chronic 
diseases in 1999 regarded to physical inactivity.10 Ta
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For the early 1990s United Kingdom, 6.5 billion 
pounds were estimated to be spent in the health care 
system, 16.0% of which (1.06 pounds – approximately 
R$4.4 billion and US$1.7 billion) were allegedly 
spent due to physical inactivity in the early 2000s,1 a 
percentage which is similar to the one found in this 
study results. In China, physical inactivity accounts for 
over 15.0% of medical or non-medical expenses that 
are associated with the main chronic diseases in the 
country.20 In Australia, the 10.0% reduction in physical 
inactivity would result in 6,000 fewer disease cases a 
year, and 2,000 fewer deaths, which would result in 
a great economic benefit.5
With a 10.0% reduction in the prevalence of physical 
inactivity in the Brazilian population (from 74.5% to 
67.05%), costs would be reduced by R$24,081,636.89 
(US$64,001,766.36) with hospital admissions due to 
studied causes. The economic benefit would correspond 
to an approximate 1.3% reduction in the total cost of 
admissions at SUS due to analyzed causes. However, 
comparison between these results and the ones from 
other studies can only be conducted in a limited way, 
as different methodologies, populations, and periods 
were used to estimate the economic impact from phys-
ical inactivity. In addition to that, one has to take into 
account the structure differences in health care systems 
among countries.
A possible limitation for this study lies in the fact 
that the RR which were used to estimate the related 
fraction were taken off the literature and arise from 
studies that were conducted in developed countries, 
with populations that are different from the Brazilian 
one. The quality of supervision systems in Brazil 
may be another limitation. Even though the quality 
of the information that is generated by the Hospital 
Information System has improved over the last years, 
the quality of the system is far from being ideal due 
to the low-quality information that is provided in 
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great deal of hospital admissions due to osteoporotic 
fractures may have been attributed to cause S72 of 
ICD-10 – femoral fracture – which results in the 
underestimation of values shown. Nevertheless, a 
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instead of analyzing hospital admissions whose causes 
were considered as femoral fractures, which would 
lead hospital admissions and related costs to be over-
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